Investigation of patients with ano-rectal incontinence has relied hitherto on anal pressure studies supported by EMG and more recently, by study of the anal reflex.' Parks, Swash and Urich2 reported histological abnormalities in the voluntary anal sphincter musculature in patients with anorectal incontinence and suggested that the innervation of the external anal sphincter and puborectalis muscles was damaged in these patients. This suggestion has been supported by the observation of abnormalities in small nerves supplying the external anal sphincter muscle itself2 and by quantitative histometric studies of the external anal sphincter, puborectalis and levator ani muscles in a group of patients with anorectal incontinence matched for age with a group of normal subjects.3 4 Conventional EMG studies of the external anal sphincter have not proved useful in clinical practice although they can provide information about the pattern of voluntary control of the external anal sphincter muscle, especially in patients with cauda equina lesions.5 ' In order to study the functional disorder in the external anal sphincter in patients with ano-rectal incontinence we have used single fibre EMG. By this technique a quantitative estimate of the mean number of muscle fibres (from 20 different recordings) belonging to a motor unit within the uptake area of the recording electrode, the motor unit fibre density, may be obtained. The fibre density may be increased in both neurogenic and myopathic disorders, but in a muscle known not to be affected by a myopathic process an increased fibre density is an index of reinnervation. Other parameters, such as measurement of the neuromuscular jitter and impulse blocking8 9 may also be studied.
In this report we describe a method for obtaining single fibre EMG recordings in the external anal sphincter muscle in human subjects. We have used this method to measure the fibre density in this muscle in a group of normal subjects, and in a group of patients with ano-rectal incontinence. The results are consistent with our suggestion2-4 that ano-rectal incontinence can occur from damage to the innervation of the sphincter musculature. 
Methods

Results
In the 13 normal subjects the fibre density ranged from 1*3 to 1-8 (mean 15, SD 0-16). The relation between fibre density and age in these subjects is shown in fig 1. There was an increase in fibre density with age, which was most evident after the age of 60 years. In the youngest subject studied, a woman aged 18 years, the fibre density was slightly higher than in two subjects aged 20 to 30 years. A typical pair of potentials recorded from one of these normal subjects is shown in fig 2. The neuromuscular jitter was not measured, but no potential pair showed a jitter greater than 50 ms. All the triggering potentials were greater than 200 ,uV in amplitude.
In the 14 patients with ano-rectal incontinence the fibre density ranged from 1P8 to 2-7 (mean 2-17, SD 0-28). The range of fibre densities in the normal subjects and incontinent patients did not overlap and the mean values in the two groups 
Discussion
In most subjects single fibre EMG assessment of the external anal sphincter is neither difficult nor painful. Some subjects were distressed by their inability to observe the procedure of electrode placement, as in ordinary EMG examinations, but the use of a weighted intra-rectal balloon to induce slight activity in the external anal sphincter made it relatively easy to record enough potentials for fibre density measurements in about 20 minutes. In patients with incontinence it was more difficult to obtain recordings of 20 different motor unit action potentials.
We have used a slightly lower amplitude criterion for the triggering potential in our work than was used by Stalberg and Thiele7 in their study of the fibre density in the extensor digitorum communis muscle,7 9 because the mean diameter of muscle fibres in the external anal sphincter muscle is less than half that found in limb muscles of normal subjects.4 Most of the triggering potentials, however, recorded in the external anal sphincter in our subjects were greater than 300 ,V, and all were greater than 200 tV. The neuromuscular jitter was not measured systematically, but was always less than 50 ,Ls.
In the normal subjects the mean fibre density in the external anal sphincter muscle was 15, a value similar to that found in other striated muscles. 7 9 No difference was found between men and women of similar age. The fibre density was slightly increased in subjects older than 60 years, as in other muscles.7 " Further, the slightly higher fibre density found in the youngest subject studied (fig 1) is consistent with the higher fibre density found in the extensor digitorum communis in normal subjects less than 10 years of age.9
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The fibre density was increased in the external anal sphincter muscle in all the patients with incontinence. In one patient, aged 17 years (case 1) the fibre density was 1 8, a value the same as that found in an 80 year old normal subject. This patient (case 1) was chronically constipated and was incontinent only for liquid stool. Three other patients (cases 6, 10 and 12) whose fibre densities were 19, 1 85 and 2-0 respectively, were also incontinent only for liquid stool. The other patients, whose fibre densities ranged from 2-0 to 2'7 were incontinent for both liquid and solid faeces. There was thus a relationship between the severity of incontinence and the fibre density in the external anal sphincter muscle. No relationship between duration of incontinence and fibre density was observed; this probably reflects the various factors leading to incontinence in these patients.
All the patients with incontinence in the present series were women. Nine had a history of abnormal or difficult deliveries with trauma to the pelvic floor musculature, but three had never been pregnant and in two childbirth had been normal. Prolonged and repeated defaecation straining was admitted by nine patients ( Single fibre EMG seems to be a useful technique for study of the functional disorder in the external anal sphincter muscle in patients with incontinence. Since it is a quantitative method it may prove particularly useful for assessing changes in the external anal sphincter muscle occurring during the natural history of perineal disorders or of their treatment. However, comparison of fibre density studies with other techniques such as pressure measurements within the anal canal, both in incontinence and in other ano-rectal disorders will be important before the role of single fibre EMG in the clinical investigation of these disorders can be established. 
